. Since activation analysis offers a sensitive and nondestructive method for many elements, as shown in several review articles (13-16), a number of activation methods have been proposed for oxygen. Those methods employing neutrons (17) (18) (19) (20) (21) (22) (23) (24) (25) (26) are impractical in our case, because of fission which complicates in many senses the detection and counting problems.
Charged-particle reactions induced by protons (27) , deuterons (28-29), a particles (3o),or 'Y activation (31) (32) (33) (34) (35) ------> ~+. In the previous work (36) (37) , the Th foils were irradiated in plastic bags but, when using the smaller samples and higher beam intensities, it was necessary to change to Pt capsules. This encapsulating techni~ue was worked out by Billy Abram of our Health Chemistry Department.
After irradiation, the sample was counted in a ' Y spectrometer; to avoid alpha contamination, the Pt seal was not opened. The ' Y spectra were very complicated owing to many impurities which hadbeen activated in the Pt. The estimated oxygen content was also too high, because of oxygen in the Pto For accurate work, the Pt seal must be removed in a gloved box after irradiation~ Then, to avoid contamination, the active sample is sealed in a plastic sheet before it is counted.
Another difficulty may arise because of overloading the ' Y spectrometer 241 with the low-energy ' Y rays from Am , which may overload the electronic e~uip-" ment. Overloading can be avoided bY use of thick Sn absorbers (l/8 mil or 3.56 gjcm 2 ±0.3cjo). The intensity. of the annihiJ,_ation raC+iation is reduced by only a factor of 1.36.
FINAL EXPERIMENTAL SETUP. Beam Monitoring and Sample Sealing.
Since the beam must be monitored in the sample area for accurate an.alyses, thin_sheets of material of known oxygeri content were required. Anodized Al of 1-mil thickness (6.74 mg/cm 2 ± 1%) proved suitable. Anodized foil was supplied 'by H. P. Robinson (Chemistry Department, Lawrence Radiation Laboratory), .but its oxyg-en content was not known. The oxygen content was determined by activation analysis against quartz-foil monitors. These were of a few mg/cm 2 thickness (determined by weight and surface-area measurement in each case) and l/8-in.
diam. They were made in the glass shop of the.Radiation Laboratory. However, they were brittle and difficult to handle and were of no direct use for further activation analysis.
The calibration of the anodized Al gave an oxygen content of 0.49 mg/cm 2 within 10%. This figure agrees fairly closely with that calculated for A1 2 o 3 from microscopic measurement of the thickness of the oxide layer.
Circular flakes of 62.5 mil (1.59 mm ± 1%) diam. were cut from this material and put on top of the sample to be analyzed. A thin·Al absorber of the same diameter was placed between the sample and the monitoring foil to avoid radioactive contaminationo The three pieces were sealed together in a Pt seal (Fig. 1) . The assembly is about 1/8-in. diam. required, a special target holder was designed by A. Ghiorso's group to follow the focusing quadrupole magnets of the Hilac (heavy-ion linear accelerator).
The target holder is designed for bcith water andRe-gas cooling of the sample and degrader foils to avoid melting or sublimation of the target materials. (1) Anodized Al beam monitor of 1.59 mm = 0.0625
in. diameter. Plain Al absorber (same size as monitor). Thick-target sample (different configuration and smaller than monitor). Platinum seal. Acknowledgments are also due Mr. Albert Ghiorso and his group for providing their accelerating facilities) and their complete willingness in adapting and redesigning their equipment for this work.
Special thanks are due the Health Chemistry people for the help they supplied) especially to Billy Abram for designing and mounting the target capsules.
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